Functional characterization of the Arabidopsis bHLH92 transcription factor in abiotic stress.
In our previous microarray analysis of NaCl-treated Arabidopsis roots, we identified a basic-helix-loop-helix (bHLH) transcription factor, bHLH92 (At5g43650), as one of the transcripts showing the greatest fold-increase in abundance upon NaCl exposure. Here, we characterize the role of bHLH92 in the context of abiotic stress physiology and hormone responses. We observed that bHLH92 transcript abundance increases in response to NaCl, dehydration, mannitol, and cold treatments, and compared these responses to those of two closely related genes: bHLH41 and bHLH42. The NaCl-inducibility of bHLH92 was only partially dependent on abscisic acid (ABA) biosynthesis and SALT OVERLY SENSITIVE2 (SOS2) pathways. As compared to WT, root elongation of bhlh92 mutants was more sensitive to mannitol, and these mutants also showed increased electrolyte leakage following NaCl treatments. Overexpression of bHLH92 moderately increased the tolerance to NaCl and osmotic stresses. Finally, we identified at least 19 putative downstream target genes of bHLH92 under NaCl treatment using an oligonucleotide microarray. Together these data show that bHLH92 functions in plant responses to osmotic stresses, although the net contribution of bHLH92-regulated genes to stress tolerance appears relatively limited in proportion to what might be expected from its transcript expression pattern.